Abstract: The paper is dealing with the high gain feedback stabilization of SISO (single input-single output) minimum-phase systems with distributed parameters. Su cient conditions for an in nite dimensional SISO system to be stabilizable by a high gain output feedback are obtained. The results of this paper are useful for designing and tuning high gain output feedbacks in numerous industrial control applications.
It is noticed that sometimes the original in nite dimensional system is not stabilizable by a nite dimensional feedback while any of its nite dimensional approximations is stabilizable. Therefore nite dimensional stabilizers are constructed only for a class of systems with nite number of unstable modes 1] -3], 5], 6]. A criterion of the stabilizability by a nite dimensional feedback has been formulated in 6]. However, this criterion can be essentially simpli ed for controllers of the form u(t) = ?k sgn((c; b)) y(t) (1) and _ z(t) = ?k z(t) ? sgn((c; b)) k 2 ( _ y(t) + y(t)) (2) u(t) = z(t); where k; ; ; are positive real numbers.
The purpose of this paper is to give constructive veri able frequency domain conditions for the stabilizability of in nite dimensional systems by means of regulators (1), (2) . The motivation for this work is inspired by many industrial applications of regulators (1), (2) and the lack of simple easily veri able conditions which justify applications of these regulators to systems with distributed parameters.
The main technical tool employed in this paper is the argument principle known also as Rouche's theorem 10]. For the sake of reader's convenience a formulation of Rouche's theorem is presented here.
Rouche's Theorem. If Re ( 1 ) Re ( 2 ) Re ( 3 ) : : : Re( N ) 0 > Re( N+1 ) : : :
(ii) Every eigenvalue j has a nite multiplicity n( j ) (j = 1; 2; : : :) and sp(A) has no limit points in C: Moreover, the set of eigenvectors and adjoint vectors of A composes the basis in H: Then the following theorem gives a su cient condition for a system to be -minimum phase. (8) Proof. Introduce the function
It follows from (7), (8) that '(p) is analytic and bounded over C n C :
The maximum principle 10] for analytic functions and (7) imply inequality j '(p) j< 1 for all p 2 C n C : Let R = fz 2 C; j z j Rg \ C n C :
Rouche's theorem implies that Z(W N ) \ R = Z(W ) \ R 8R 2 R: (9) Indeed, W N (p) is a proper rational function and can be repre- Proof. Let K k (p) be the transfer function of feedback (1) or (2) (11) is also uniform with respect to p 2 C n C : On the other hand, it follows from (7), (10) 
Hence, the application of Rouche's theorem completes the proof.
Q.E.D.
Example
Consider the system @ @t z(t; x) = @ 2 @x 2 z(t; x) + q z(t; x) + (x) u; z(t; 0) = z(t;`) = 0; where ; are real numbers and 2; 2: We will investigate stabilizability of the system (13) by means of regulator (1) in the the topology of L 2 (0;`) = f : (0;`) ! R; 2 Z0 j (x) j 2 dx < 1g:
The transfer function for (13) For = 10 and = 2 the feedback u(t) = ?50 y(t) stabilizes the system (13) with q = 20 and`= 1: The results of numerical simulations are presented in Fig.1 and Fig.2 . All simulations were performed with " lab" installed on a LINUX work-station. 
